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(54) ELECTROCONDUCTIVE ADHESIVE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject adhesive, sufficiently adhesive and 
electroconductive simultaneously and also reworkable, by including two types of specific 
particles and an organic binder. 

SOLUTION: This adhesive comprises (A) particles of a low-melting metal melting at 300° C or 
lower, preferably selected from the group consisting of Sn, Zn, In, Bi, Pb, Cd and Sb, (B) 
electroconductive particles, preferably of a metal selected from the group consisting of Cu, Ni, 
Au, Ag, Al, Pd and Pt, melting at higher temperature than the component A, wherein the 
component A/component B wt. ratio is set at (5:95) to (50:50), and total of the components A 
and B accounts for 70 to 95 wt.% of the whole adhesive, (C) an organic binder of a 
thermoplastic resin, preferably having a hydrogen bond, mixed, as required, with a thermosetting 
resin, and (D) a setting accelerator, flame retardan, pigment, tackifier or the like, as required. 
The components A and B work as the electroconductive fillers. The component A preferably 
has a smaller particle size than the component B. 



http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAA20aOhDDA41 0279903... 2008/1 0/21 



» JP.10-279903.A [CLAIMS] 



t 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
■» 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Particles (A) which the melting point becomes from a low melting point metal 300 ** or 
less, a conductive particle (B) with the melting point higher than the melting point of this low 
melting point metal, And electroconductive glue, wherein it is the electroconductive glue which 
consists of organic binders and ranges of a blending ratio of particles (A) which a total amount of 
low melting point metal particles (A) and a conductive particle (B) becomes from a low melting 
point metal 70 to 95% of the weight, and a conductive particle (B) are 5:95-50:50 (weight ratio). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electroconductive glue used for IC, LSI and 
other semiconductor devices and the assembly of several kinds of electric electronic component, 
or adhesion to a substrate. 
[0002] 

[Description of the Prior Art]Conventionally, Sn-Pb eutectic crystal solder has been widely used 
for IC, LSI and other semiconductor devices and the assembly of several kinds of electric 
electronic component, or adhesion to a substrate from an outstanding point of conductivity or 
high reliability. By the way, a miniaturization and advanced features follow semiconductor 
devices, such as LSI, with small-and-lightHzing of apparatus in recent years, and the width of a 
contact button and the a large number contact button of the fine pitch which narrowed the 
interval have come to be used in connection with it. Thus, since it had the danger of a fine pitch 
that solder would cause a bridge phenomenon at the time of soldering if much contact button- 
ization progresses, there was a limit in correspondence to a fine pitch. Besides, in addition, 
solder has restrictions in a member joinable since reflow temperature is high, and it also had the 
problem from a viewpoint of environmental protection in that lead is contained further. 
[0003]Electroconductive glue attracts attention as a next-generation cementing material which 
replaces solder. Although the conductivity and the adhesive property of a detailed circuit are 
required for such electroconductive glue and it changes with members to which 

electroconductive glue is applied, volume resistivity is below 5x10 ~ 3 omegacm, for example, and 
it is required that adhesive strength should be 5 or more kgf. On the other hand, in the latest 
electroconductive glue, conductivity or not only an adhesive property but the reworkability at the 
time of the use as adhesives has been required. It is the character needed, when a publicly 
known means is used for reworkability and it removes the member of the portion, when the place 
where conductivity is insufficient produces in the once pasted-up circuit, it improves an 
inconvenient part, and shows the character which can be repasted up once again correctly and 
the complicated circuit board is connected. 

[0004]Although there is an example which is compatible with the thermoplastics binder in 
adhesive strength and reworkability using the spherical conductive filler which coated tin of the 
low melting point (JP,8~227613,A), a special filler has the problem that it is required and a 
process is complicated. 
[0005] 

[Problem(s) to be Solved by the Invention]There is a technical problem of this invention in 
providing the electroconductive glue which has a sufficient adhesive property and conductivity, 
and providing the electroconductive glue which has reworkability while having the above- 
mentioned characteristic further. 
[0006] 

[Means for Solving the Problem]In order that this invention persons may solve an 
aforementioned problem, as a result of inquiring wholeheartedly, the melting point is mixing and 
using particles (A) which consist of a low melting point metal 300 ** or less, and a conductive 
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particle (B) with the melting point higher than the melting point of this low melting point metal as 
a conductive filler, It found out having a sufficient adhesive property and conductivity, and 
resulted in this invention. 

[0007]Namely, particles (A) which, as for this invention, 1. melting point becomes from a low 
melting point metal 300 ** or less, They are a conductive particle (B) with the melting point 
^ higher than the melting point of this low melting point metal, and the electroconductive glue 
which consists of organic binders, A total amount of particles (A) which consist of low melting 
point metals, and a conductive particle (B) 70 to 95 % of the weight, Electroconductive glue, 
wherein ranges of a blending ratio of particles (A) which consist of low melting point metals, and 
a conductive particle (B) are 5:95-50:50 (weight ratio), Particles (A) which consist of low melting 
point metals 2. Sn, Zn, In, Bi, Pb, It is metal containing one sort chosen from a group who 
consists of Cd and Sb, or two sorts or more, Electroconductive glue of the above 1 being metal 
containing one sort chosen from a group which a conductive particle (B) becomes from Cu, 
nickel, Au, Ag, aluminum, Pd, and Pt, or two sorts or more, 3. Electroconductive glue of the 
above 1, wherein particle diameter of particles (A) which consist of low melting point metals is 
smaller than particle diameter of conductive particle (B), 4. The above 1 and 2 which the above 1 
and 2 or conductive adhesives of 3 with which organic binder consists of thermoplastics, and 5. 
organic binder become from mixture of thermoplastics and thermosetting resin, or 3 
electroconductive glue, 6. the above 4 whose thermoplastics is resin which has a hydrogen bond 
or electroconductive glue of 5, and electroconductive glue of the above 5 being what 7. 
thermoplastics and thermosetting resin dissolve — come out. 

[0008] Hereafter, this invention is explained in detail. As particles (A) which consist of a low 
melting point metal used for this invention, independent or two or more sorts of metal chosen 
from a group who consists of Sn, Zn, In, Bi, Pb, Cd, and Sb can be used, metal containing Sn and 
Sn — electrodes, such as copper, silver, and gold, — public funds — especially since it is easy 
to form a group and an intermetallic compound, it is desirable. 

[0009]As a conductive particle (B) used for this invention, independent or two or more kinds of 
metal chosen from a group who consists of Cu, nickel, Au, Ag, aluminum, Pd f and Pt can be used. 
What formed a layer which consists of the above-mentioned metal on the surface of a polymer 
material as such a conductive particle (B) can be used. As this polymer material, polyester resin 
and polyvinyl-acetal resin are mentioned, for example. 

[0010]It is as a conductive particle (B) in the end of copper alloy powder it is expressed with 
average composition Ag x Cu^ x (0.01 <=x<=0.4 and x show an atomic ratio.), Surface silver 

concentration is larger than average silver concentration in the end of copper alloy powder, and 
powder which has a field which silver concentration increases from an inside gradually towards 
the surface can also be used preferably, and oxidation resistance sufficient by using such end of 
copper alloy powder and migration resistance nature can be obtained. When oxidation resistance 
sufficient by less than 0.01 is not acquired but x exceeds 0.4, electromigration-proof nature is 
insufficient. It can already obtain by a publicly known method the end of copper alloy powder 
(JP,1 -205561, A). Especially, especially the end of copper alloy powder it is produced by an 
inactive gas atomizing method is preferred. Surface silver concentration is larger than average 
silver concentration the end of copper alloy powder, and although it has a field which silver 
concentration increases from an inside gradually towards the surface, as for surface silver 
concentration, 2.1 or more times of average silver concentration are preferred, and its 30 or less 
times further 3 or more-time are preferred in the end of copper alloy powder. 
[0011]In electroconductive glue, in order to combine sufficient adhesive strength and high 
conductivity, selection of a conductive filler is important. In this invention, it is required for the 
melting point to mix and use particles (A) which the melting point becomes from not less than 40 
** a low melting point metal 300 ** or less preferably, and 300 ** or less of conductive particles 
(B) with the melting point higher than the melting point of this low melting point metal as a 
conductive filler. 

[0012]Thus, when particles (A) which consist of low melting point metals, and a conductive 
particle (B) whose melting point is higher than this low melting point metal were mixed and used 
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and it heats more than the melting point of a low melting point metal, particles (A) which consist 
of this low melting point metal fuse, and it adheres to the surroundings of a conductive particle 
(B). If it furthermore heats, a conductive particle (B) which these low melting point metals join 
together, and adjoins will weld mutually, and will be connected with a chain. In a contact interface 
with an electrode, particles (A) which consist of low melting point metals are fused, form an 
electrode metal and an intermetallic compound, and are combined firmly. Therefore, chain joining 
structure by a conductive filler formed between electrodes which counter is mechanically and 
electrically firmly connected by fused junction of metal. 

[001 3] At this invention, a blending ratio of particles (A) which consist of low melting point 
metals, and a conductive particle (B) needs to be 5:95-50:50 (weight ratio). If there is less 
quantity of particles (A) which consist of low melting point metals than 5 % of the weight, an 
electrical continuity way will not be formed in inter-electrode. If there is more quantity of 
particles (A) which consist of low melting point metals than 50 % of the weight, when it heats 
more than the melting point, leakage defect which flows also through between adjacent 
electrodes will occur. 

[0014]What kind of shape, such as a globular shape and the shape of a piece of Lynn, may 
conductive particles (B) used for this invention be? A filler of two or more kinds of shape can 
also be mixed and used. If too large, leakage defect will occur, if particle diameter of a 
conductive particle (B) used by this invention is too small, two or more particles will condense it 
and it will form secondary particles. As for particle diameter of a spherical conductive particle, it 
is preferred from this that it is [0.1 micrometer or more ] 10 micrometers or less. As for a pitch 
diameter (when there are a major axis and a minor axis, it is both average value) of a plate 
surface of a piece of Lynn-like conductive particle, it is preferred that it is [ 1 micrometer or 
more ] 30 micrometers or less. 

[0015]What kind of shape, such as a globular shape and the shape of a piece of Lynn, may 
particles (A) which consist of a low melting point metal used by this invention be? If particle 
diameter is too large, leakage defect will occur, and if too small, electrical continuity way 
formation will become difficult. As for particle diameter of a spherical low melting point metal, it 
is preferred from this that it is [0.1 micrometer or more ] 10 micrometers or less. As for a pitch 
diameter of a plate surface of a piece of Lynn-like low melting point metal, it is preferred that it 
is [ 1 micrometer or more ] 30 micrometers or less. It is more desirable from the one where 
particle diameter of particles (A) which furthermore consist of low melting point metals is smaller 
than particle diameter of a conductive particle (B) tending to form the above chain joining 
structures. 

[0016]Although it is usable in any thermoplastics as thermoplastics used for an organic binder of 
this invention, it is desirable from what has a functional group which has hydrogen bond nature 
being excellent in an adhesive property in the structure. As a functional group which has 
hydrogen bond nature, they are a hydroxy! group, an amide group, an urea group, an imido group, 
an ester group, an ether group, a thioether group, a sulfone group, a ketone group, etc. As such 
thermoplastics, for example Phenoxy resin, thermoplastic polyurethane, A polyvinyl butyral, 
polyamide, thermoplastic polyimide, poly imide siloxane, Polyamidoimide, polycarbonate, 
polyphenylene ether, polyvinyl ether, poly SARUHON, polyvinyl alcohol, a polyvinyl formal, 
polyvinyl acetate, methacrylic resin, ionomer resin, etc. are mentioned. A reason especially 
thermoplastics that has a functional group which has hydrogen bond nature is excellent is 
considered because **** becomes good by carrying out a hydrogen bond between metal 
although it is not clear. 

[001 7]As for thermoplastics used by this invention, it is preferred that glass transition 
temperature is 300 ** or less. If glass transition temperature exceeds 300 **, there are 
problems, such as degradation of a member to paste up, from it being necessary to make it a not 
less than 300 ** elevated temperature at the time of use as adhesives, and a heat rework, and it 
is not desirable. In such thermoplastics, phenoxy resin, thermoplastic polyurethane, and a 
polyvinyl butyral are more preferred, and especially phenoxy resin is preferred. 
[0018]As thermosetting resin used with an organic binder of this invention, an epoxy resin, 
phenol resin, polyimide, polyurethane, melanin resin, urea resin, etc. are mentioned. As an epoxy 
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resin, for example A bisphenol A type epoxy resin, bisphenol F type epoxy resin, (Cresol) Novolak 
type epoxy resin, a halogenated bisphenol type, A resorcinol type, a tetrahydroxy phenol ethane 
type, a polyalcohol polyglycol type, A glycerol triether type, a polyolefine type, epoxidized 
soybean oil, Cyclopentadienedioxide, vinylcyclohexene dioxide, etc. are mentioned and a 
bisphenol A type epoxy resin, bisphenol F type epoxy resin, and novolak type epoxy resin (cresol) 
are especially preferred. 

[0019]C12,13 mixed-alcohol glycidyl ether, 2-ethylhexyl glycol glycidyl ether. Ethylene glycol 
diglycidyl ether, diethylene-glycol diglycidyl ether, Polyethylene glycol diglycidyl ether, propylene 
glycol diglycidyl ether, Tripropylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, 
Neopentyl glycol jig RUSHIJIRU ether, 1, 6-hexanediol diglycidyl ether, Low molecule epoxy 
compounds, such as glycerin diglycidyl ether, trimethylolpropane-triglycidyl-ether, hydrogenation 
bisphenol-A-diglycidyl-ether, 2, and 2-dibromoneopentylglycol diglycidyl ether, etc. can also be 
used. Neopentyl glycol jig RUSHIJIRU ether, 1,6-hexanediol diglycidyl ether, glycerin diglycidyl 
ether, and trimethylolpropane triglycidyl ether are especially preferred. 
[0020]A common epoxy curing agent can be used as an epoxy curing agent used by this 
invention. For example, there are triethylenetetramine, m-xylenediamine, etc. as an aliphatic 
polyamine system, There are m-phenylenediamine, diaminodiphenyl sulfone, etc. as an aromatic 
amine system, There are benzyldimethylamine, dimethylamino methyl phenol, etc. as a tertiary- 
amine system, There are phthalic anhydride, hexahydro phthalic anhydride, etc. as an acid 
anhydride system, and there are a BF 3 -piperidine boron trifluoride complex etc. as a boron 

trifluoride amine complex system. Or bisphenol compounds, such as bisphenol A, may be 
sufficient. Dicyandiamide, 2-ethyH4-methylimidazole, tris (methylamino) Silang, etc. are 
mentioned. As a resin system hardening agent, a linolenic acid dimer, polyamide resin made from 
ethylenediamine etc., polysulfide resin which has a sulfhydryl group to both ends, novolac system 
phenol resin, etc. are mentioned. These may be used independently and may be used combining 
two or more sorts. 

[0021 ]An addition of a hardening agent changes with kinds of hardening agent For example, 
when reacting to a glycidyl group stoichiometrically like an acid anhydride system, the optimal 
addition is decided from a weight per epoxy equivalent. When reacting catalytically, 3 to 30 % of 
the weight is common. When reactivity in a room temperature of these hardening agents is high, 
it is preferred to mix in adhesives liquid containing an initiator, or to enclose a hardening agent 
with capsules, such as about 100-micrometer gelatin, to use it as a microcapsule, and to use it 
just before use. 

[0022]In this invention, the above and thermoplastics can be independently used as an organic 
binder. When thermoplastics is used independently, it has the advantage that electroconductive 
glue can rework easily. That is, thermoplastics becomes soft by heating more than glass 
transition temperature of thermoplastics, and since intensity of a hardened material becomes 
weak, a rework is possible. By using a solvent which furthermore dissolves thermoplastics, since 
intensity of a hardened material becomes weak, it can rework. 

[0023]What more than glass transition temperature of thermoplastics heats a bonded object for 
with a rework in this invention in the range below deterioration temperature of a member to 
paste up, Or shear strength is set to 3 or less kgf by using a solvent, and it says that a bonded 
object is desorbed from a member by applying slight power, like tweezers pull. Thermoplastics 
and thermosetting resin can also be mixed and used for an organic binder in this invention. By 
mixing, by the structure of cross linkage of thermosetting resin, sufficient intensity is revealed 
and a rework becomes possible by heating more than glass transition temperature of 
thermoplastics, or using a solvent which weakens intensity of a hardened material. 
[0024]When mixing thermoplastics and thermosetting resin, it is preferred that thermosetting 
resin is 97 or less % of the weight to all the resin by which thermosetting resin and 
thermoplastics were set. It cannot rework, if there are more contents of thermosetting resin 
than 97 % of the weight. It is preferred to select combination which thermosetting resin and 
thermoplastics dissolve, in order to reveal sufficient adhesive strength, and to use it with the 
mixing ratio which is dissolved. Dissolving in this invention means not becoming cloudy where a 
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solvent is distilled off, after dissolving in a solvent and mixing, or it does not become cloudy after 
mixing both resin independently, without using a solvent. As combination of such resin, an epoxy 
resin and phenoxy resin can be mentioned, for example. 

[0025]In this invention, a conductive filler needs to contain 70 to 95% of the weight. If 
conductivity with a conductive filler sufficient at less than 70 % of the weight is not obtained and 
it exceeds 95 % of the weight, workability and conformity with a semiconductor chip will worsen. 
Various kinds of additive agents, such as a hardening accelerator, fire retardant, a leveling agent, 
a thixotropic grant agent, an antisettling agent, a coupling agent, a mono epoxy compound, paints, 
a defoaming agent, corrosion inhibitor, and a tackifier, can be used for electroconductive glue in 
this invention as an additive. 

[0026]In order to use as electroconductive glue, viscosity at the time of use serves as an 
important factor. In order to adjust viscosity A mono epoxy compound, for example, 
dimethylformamide. Dimethylacetamide, N-methyl-pyrrolidone, methyl ethyl ketone, Methyl 
cellosolve, methylcarbitol, carbitol, carbitol acetate, It is also possible in solvents, such as acetic 
acid butyl cellosolve, acetic acid ethylcellosolve, methyl cellosolve acetate, butyl cellosolve, 
ethylcellosolve, and methyl cellosolve, independent, to carry out adequate amount mixing of the 
plurality, and to use. It is preferred from a field of workability that viscosity of a solution obtained 
or a paste state thing is 20000 - 70000cp more preferably 5000 to 400000 cp. 
[0027]Electroconductive glue of this invention is obtained by kneading the various above- 
mentioned ingredients, for example for 10 to 60 minutes with a conventional method using 
various kneading machines, such as a ball mill, a roll mill, and a planetary mixer. Kneaded 
electroconductive glue is applied to an insulating base or a leadframe by methods, such as 
screen-stencil and dispenser spreading. 

[0028]While resin hardens enough heat cure conditions of electroconductive glue of this 
invention, if degradation by heat is a range which does not become a problem, there will be no 
restriction in particular. As a general temperature requirement, although it is 150 ** - 220 **, 
preheating may be performed at a temperature lower than this in order to prevent generation of 
the purpose or a void which fuses a solid hardening agent. 
[0029] 

[Embodiment of the Invention]The following examples and comparative examples explain this 
invention concretely. In the example and the comparative example, evaluation was performed as 
follows. 

Shear strength : 70-100 micrometers of thickness are maintained for electroconductive glue on 
a copper plate, It measured by applying to 2 mm in width, and 2 mm in length, carrying five 
copper chips (2mmx2mmx1mm), making it harden with prescribed temperature, stuffing the tip of 
a push pull gage into the created hardened material, and reading the intensity at the time of chip 
omission. 

Reworkability: It was evaluated whether immediately after heating in oven the hardened material 
which created [ above-mentioned ] for 180 **x 10 minutes, tweezers would pull a copper chip 
and it would drop out. 

Volume specific resistance value: The resistance of 1 cm of the conductor which maintained 50- 
100 micrometers of thickness on FR4 board, applied electroconductive glue to 1 cm in width and 
7 cm in length, stiffened it with prescribed temperature, and created it (R) was measured using 
the multimeter, and it computed by substituting a numerical value for a following formula. 

Volume-specific-resistance-value =Rxtx10 " 4 omegacm R: Resistance t: The thing which is film 
pressure mum and which is mutually dissolved by the blending ratio of resin of each example in 
performing each example was checked visually. 
[0030] 

[Example 1] The paste which kneaded and obtained 30 % of the weight of DMF solution 333.3 
weight section of phenoxy resin ( PKHC made from PAPHEN), spherical copper powder 810 
weight section with a mean particle diameter of 5 micrometers, and spherical tin powder 90 
weight section with a mean particle diameter of 3 micrometers with 3 rolls was kneaded for 5 
minutes with the metal spatula, this electroconductive glue — 80**x — when it was made to 
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harden for 230 **x 30 minutes and the described method estimated for 15 minutes, this 
hardened material was able to be reworked. Shear strength was 7.8kgf and volume resistivity was 

5.5x10 5 omegacm. It is the electroconductive glue which has sufficient intensity and 

conductivity and moreover has reworkability. 

[0031] 

[Example 2] 30 % of the weight of DMF solution 333.3 weight section of phenoxy resin ( PKHC 
made from PAPHEN), And the paste which kneaded and obtained spherical copper powder 810 
weight section with a mean particle diameter of 5 micrometers and spherical solder (Sn60~Pb40) 
powder 90 weight section with a mean particle diameter of 3 micrometers with 3 rolls was 
kneaded for 5 minutes with the metal spatula, this electroconductive glue — 80**x — when it 
was made to harden for 230 **x 30 minutes and the described method estimated for 15 minutes, 
this hardened material was able to be reworked. Shear strength was 8.2kgf and volume resistivity 

was 5.3x10 omegacm. It is the electroconductive glue which has sufficient intensity and 

conductivity and moreover has reworkability. 

[0032] 

[Example 3] 30 % of the weight of DMF solution 333.3 weight section of phenoxy resin ( PKHC 
made from PAPHEN), And the paste which kneaded and obtained spherical copper-alloy-powder 
(x= 0.168) 810 weight section with a mean particle diameter of 5 micrometers and spherical tin 
powder 90 weight section with a mean particle diameter of 3 micrometers which are expressed 
with average composition Ag x Cu 1 „ x with 3 rolls was kneaded for 5 minutes with the metal 

spatula, this electroconductive glue — 80**x — when it was made to harden for 230 **x 30 
minutes and the described method estimated for 15 minutes, this hardened material was able to 

be reworked. Shear strength was 7.8kgf and volume resistivity was 5.0x10 ~ 5 omegacm. It is the 
electroconductive glue which has sufficient intensity and conductivity and moreover has 
reworkability. 
[0033] 

[Example 4] 30 % of the weight of DMF solution 16.7 weight section of phenoxy resin (PKHC 
made from PAPHEN), and a bisphenol A type epoxy resin (the product made from Asahi Tiba.) 
To the paste which kneaded and obtained AER2664 95 weight section and spherical copper 
powder 810 weight section with a mean particle diameter of 5 micrometers, and spherical tin 
powder 90 weight section with a mean particle diameter of 3 micrometers with 3 rolls. The 
microcapsule type epoxy curing agent ( Novacure HX3613 by Asahi Chemical Industry Co., Ltd.) 
was kneaded for 5 minutes with 36 weight-section ****** metal spatula, this electroconductive 
glue — 80**x — when it was made to harden for 230 **x 1 hour and the described method 
estimated for 30 minutes, this hardened material was able to be reworked. Shear strength was 

19.7kgf and volume resistivity was 2.0x10 ~ 5 omegacm. It is the electroconductive glue which has 

sufficient intensity and conductivity and moreover has reworkability. 

[0034] 

[Comparative example 1] The paste which kneaded and obtained 30 % of the weight of DMF 
solution 333.3 weight section of phenoxy resin (PKHC made from PAPHEN) and spherical copper 
powder 900 weight section with a mean particle diameter of 5 micrometers with 3 rolls was 
kneaded for 5 minutes with the metal spatula, this electroconductive glue — 80**x — when it 
was made to harden for 230 **x 30 minutes and the described method estimated for 15 minutes, 
this hardened material was able to be reworked. Shear strength was 3.2kgf and volume resistivity 

was 8.2x10 omegacm. Both intensity and volume resistivity are the electroconductive glue 

which does not fulfill desired value. 

[0035] 

[Effect of the Invention]The electroconductive glue of this invention is dramatically useful 
industrially from it being possible to also have reworkability by combining sufficient adhesive 
property and good conductivity and using a thermoplastics content organic binder. 
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